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[fjf#* l ] 

TE-WS^^^SMtt'f'J x-t;^/ 'J n - > (1) tiot, Tjfj^-r^v 
(1) (Oy'J 3 ft TV>&Vv-}f iJx-f^O, H-NMRO$IJ5eK£ 

^ibti^MiiJ-S-^ f^u^-x^^mirh^V^-x^v'j a-> (i) ^cov'j 
rr - >g| $tiTv^^'Jx-r ^SG^OMs t <7)^ft K*t L T 8 %UTti & CI t 

[ft i ] 

A y 
I 

n S i- (CH 3 ) 3 -y CD 



(11 L, AtijK'J x-f^^S-C* 0 . n fi 0 ~ 3 <£>SI&-C2> *K xliOXiil, yliO 
Xti 1 t?*> "9 > 1 ^ x + y T'£> -S o ) 
[ft*3C2] 

AO^i < t & 1 o^-C,H2aO (C2H4O) b R (aii3Ili4, b = 1 -3(7)11, 
[»*^3] 

A<D'J?%< ti> loa*-CH 2 CH (CHs) CH2O (C2H4O) C R (c = l- 60lt 
, R(±C H 3 «rt:{iC2H52£T-2>£) X°&2>m&m 1 I^EIROffiittJSsKUi-^^v"; 

[W«4 ] 

2 5*C^j3lt>2)fAJS^l -2 0 mmVs t?ab*»^ 1 75M3 (Dmtifr 1 ^icfemo^ 

5 1 

-tJr^^ttcJ; ^#f>ti^li^l ~4 0v^n^l]Siefc<7)i^MJ^*° , J-^-x^v'J 

o 

im*^7] 

^ft^mS^ £ ft Htm i:4ttW , Ji-7^tMKDyi-/y'j3->t ^t^IMT 
t^$$«;t(:<t *9 ^■Jx-til'y'J 3->«riSJ!i-rs^H*JV^T, Hul£*°'J^- 
-r^fc LTTfe^ (3) X^VXti (4) t^SfifctfU x-f^tffli/», mU^J Kn 

CaH2a-lO (C2H4O) bR (3) 

(af±3Xfi4, b=l-3©li, R fiC H 3 *t £fiC 2 

CH 3 
I 

CH 2 =CCH 2 0 (C 2 H 4 0) C R (4) 
(c = 1 -6 0lt, RfiCHat £t±C 2 H 5 *T~&&) 



(CH 3 ) 3 _ x - 



A x 
I 

-S i o 



CH, 
I 

(S i o) 

I 

CH, 
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[0 0 0 1 ] 

m\'X*<v 7f m^j ten? & v ^ n w. m *° j. - r n> ■ -> v = - > ■ & «o k n -r & * ^ t- 

[0 0 0 2] 

* - h m <t ») i> &ik&<Dmv*m% t Lt, **'jx-f^y'j3-> & 0 x. t£> v V 
[0 0 0 3 ] 

[#It5im l]!SH2 0 0 1 - 1 1 0 4 5 5fi« jfr»*Ol6BB) 

[l&^oia^] 

[0 0 0 4 ] 

in s * & fc 

[0 0 0 5] 

X7-^ (1) -C&oT, X-f^V'J 3- > (1) <0V 'J XT- >&iZ.&&ZtlX\'*& 

, ^Vx-f^y'jn-y (1) 0 -> 'J 3 - >ICIS^ $ ^ t ,f J x - f 

ffl-f £ £ t K J: o X, ±iER«*»*T?& * i t £ jt,ffi Lfco 
[0 0 0 6] 
[<fc 1 1 

A x CH 3 A v 

I I I 

(CH 3 ) 3 .-SiO (SiO) n Si— (CH 3 ) 3-v (1) 

I 

CH 3 

(111, A{±*°V 3--7-M%&X& *) . n (± 0 - 3 O^ict?^ <0 > xliOXUl, y (± 0 
XH1T?**K l<x + yX$>Z>o) 
[0 0 0 7] 

A^-CaH 2 aO (C2H4O) b R ( a J± 3 3U± 4 . b = l- 3^1S, RliCHali/: 
l±C 2 H5^T-^)^o ) S^/Xli-CHzCH (CHs) CH2O (C2H4O) C R (c = l 
RliCH3ttzl±C 2 H 5 mx&2>) X$>2>, ±IEi^^Jg*° 'J fto v V a 

2 5°C^joU-&*£J^ ? l - 2 0 mmVst^^iie^I^'J i-x^v'J n-> 0 
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Wm 2 0 0 3 -4 1 7 6 6 7 ^-y ! 2/ 

ifc* *&Wt*. ±l^at *° 'J x - r * y 'J n - > ^ t tf , ««f«tffl«F«t 

o 

v>T, HUie*°'J i-ffl'i LTTIE^: (3) JgLV/Xlt (4) "C^cS V jr.- x * £ 

fflv^ frfE^ Knyx>y>j3-yhK^^:ii:, «£E«fStft1-* £ t K X o X 
, H-NMRO ?1 5c kZ 4 *) <b ft & , JBRfl- *° U x. - x ^Sfi »C *t 1" £ *RJS *° V J. - -r <F> 

CaH 2a -lO (C2H4O) bR (3) 

(al±3Xli4, b=l-3©lt< R «4C H 3 « tzl±C 2 H 5 *-e*>£) 
CH 3 
I 

CH 2 =CCH 2 0 (C 2 H 4 0) C R (4) 
(c = 1 -6©S», RliCH3ifcliC2H 5 ^*5) 
[0 0 0 8] 

-hiB^lfeWOjK'Ji-r-^i/'J n- >*/flv»*Ltf, t£ifc<7)*° V x-f;i/y 'J 3-y tit 
f4, ®5liAcjSCO^#ll!»*j&*fi:<, ££1±«>S5v\> 
[0 0 0 9] 

JfilT, *»Wt-ov>T#iW^|liW-r-6o ^P^^'Jx-f^y'Jn-Xi, y'ja- 

><4. *3g7&* 1 'J ptf-^y 'J ^-e** y »K , ;i--r^*fliat LT^f ^HufE 

t£ * <7) *° 'J x. - 7- A> v >J n - > Jt ^ X . f*i»te ^MWi £ ^ 7L Z £ <b rt*Ji, {±1 $ ti tz 
o jR*4**i!l!©!U , Ji-f^"> V n-^ti, W^<HlO*JiSi:bKoy'J;v 
%ktt-fh^4 Knyxyy^WJyn^tvt, M-^lC-fi^^^l" & 'J J. 
-f^U5£>$«:iCJ:otIIt4ii^T-|4o I^W Kn y^ > y> 
'Jyn+t^iiTMS (2) T^$tt^> i><DtfM7FZti&o 
Ut2] 

H x CH 3 H y 

I I I 

(CH 3 ) 3 ^-SiO (S i O) n S i— (CH 3 ) 3 _ y (2) 

I 

CH 3 

ilL, n (4 0 ~ 3 <T)&W.Xh 19 , x(40Xf4l, y (4 0 3U± 1 "C* <9 , l^x + yC** 

o 

[0 0 10] 

«i:-l^^tt-?--f 'Jx-f Jl't LTf4, IJITO^: (3) O & ti& 0 
CaH 2a -iO (C2H4O) b R (3) 
^^T% a(4 3 3ZJ4 4, ftf-t L< 14 3 »K b = 1 ~ 3 ?>^$U §f i L < (4 1 i (4 2 
Rf±CH 3 36i^»4C2H5^-C*4o 
[0 0 1 1 ] 

^^ra^rl^^ft^fi^'f'Jx-r;^ LTI4. ^flstfjKliTfB^&O 

CH 2 = CHCH 2 0 (C 2 H 4 0) C Hs 
CH 2 = CHCH 2 0 (C 2 H 4 0) 2CH3 
CH 2 = CHCH 2 0 (C 2 H 4 0) C 2 Hs 
CH 2 = CHCH 2 0 (C 2 H 4 0) 2 C 2 H 5 
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10 0 12] 

)-'n y i > y ^ f iWf 'J y n + > (2) <h , *''Jx-f* (3) £: OKIiSWu 
Um^mmzti&o Rfclt, MFnyx>y^f)Wf'Jynn> (2) £^£d#SK 

tt&<^ ^i:H-*5Sic-m^^^-r^* o, ;^-x^ (3) tcom&MzmT'fzmiz 

^tt&^> /WFni/x^y^WJynH^ (2) &S&T-f <fc otfifd £ 

t -c & z> o *''ji-r fromt * -t&Mtz^ is (± mm^m * t^t 9 - 1 *m 

£ L^ 0 

[0013] 

£fz, KnyxVy>f;Kf'JyD + t> (2) }±#&£t^1 0 0 °C JilTO & <nifi%r 

^(D-C\ s^-j F'Dyx>y^f jl/^'J yn^fy (2) £?gT-f &*#^Mfc#^l*l<7)?S 

[0014] 

RfcOl^cO, FOyx>y^WJyB+t> (2) 4><7)S i H^^^ti"^. *° 

Ui-fJV (3) O^M^^Jt (Vi/SiH) l±0. 5-1. 2 , jtf i L < li 0 
. 6-0. 9t?**o «F4L<«, R^n/Jt* 1** (V i /S i H< 1) 
Ifefc, ?ifiJOfg:#^yN^ Kn vi>v^^;i/* 0, l vn^r+)-> (2) t*IIt-©*';i-f 

[0 0 15] 

A^Fnyiyy7f^#'jyD+-tty (2) U«i:CH2 = CHCH 2 IWS* 
>j jc-^^fc £v i/S iH=l^ftT«?ttJ|^ ^'f FDy'x>y>fM'J 
ynH> (2) ilS^-L^vv^i; ^=F"'Ji-f;HI^l 5li%S 

l,2~fi^^-^|ESL> - /o^-;H^^f Fnyxyy^f 

'J->n^t> (2) MtMR/£L&v>£i6-e&<2> t^z.bti& 0 i^kifil - 7u 

1 - 7'D^^;H©*"'Jx-f;HW^t, AST ffiL{iv> 0 

[0 0 16] 

*3&WCf±. 5£ (3) ■rsjjiidf'ji-f^^fflv^; oT±leP^II£ft?$:-r 
&o EP*»> 5£ (3) £j3V»-C, a**3ifcli4, £f * L < »± 3 X~$> *) . RtfJ^frmXi* 

iltC^^tLtv^^U ^-x^^Si^fK K**LT8%J£TF\ ff^L<li6% 
J: L<tt5%&Tfc^£*£fc5& t jt,ffl$*Lfco *»fli:S^T#'Jx-f* 

;i/J Olii^H, H-NMR&tf** e y 0 # * ? n-v h Fy&iZX t) 

iiiWiU'A 1 , 5* (3) ©jK';i--r^S:fflv^IDIfi9«fl|0^jitc*3v*rtt, H-NM 

[0 0 17] 

^O-f'Jx-f^y'Jn-'/li, ±K ^ W K o y x > y ^ f ; y n + f > (2 
) fc, £lTOS (4) 1?S$ii < S^';x-f^*a!t'?*l>-t[:J:otiiit4;i: 
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CH 3 
I 

CH,=CCH,0 (C 2 H 4 0) C R 



(4) 



1IU c = l- 6^)Ii, R(iCH 3 t^(±C 2 H5»^*)^o 
[0 0 18] 

o 

[it 4] 

CH 3 CHg 
I | 

CH 2 =CCH 2 0 (C 2 H 4 0) CH 3 CH 2 =CCH 2 0 (C 2 H 4 0) 2 CH 3 



CH 3 CH 3 

I I 

CH 2 =CCH 2 0 (C 2 H 4 0) C 2 H 5 CH 2 =CCH 2 0 (C 2 H 4 0) 2 C 2 H 5 

[0 0 19] 

Koyx/'y^f'jl'^y yn^f-^> (2) t±ttt (4) Tr^ $ ti& *° U -x- x )V 
tV)Kfcl±. ±fSL£/W Fnyx/y^f]Kf'JyDH> (2) t , ^ (3) "C*£ 

v^T. c^l-3^f'Ji-fM, *S£ * 'J i - r «EX f 'J 7 7°C i o t f 1 

tc^*tB*^»(OT\ (2) K#L^iiJ^£t^i£ffi-f <h j&*Sf* L^o 
[0 0 2 0] 

j£ (4) f 'J x - f jv ^/^^ K n v x > f y y d + 1 y (2) t £ 

vi/si H=i-es(L.$*f^t:i^ !£*sj£*°';^-7^om»oiij-£-£. jem** 

'Ji-fJHtti08%ttT, ffJ L<(±5%WT> J;i)!(fiL<li4 %JilT\ g&ftf* 
L<<±, H-NMOf£aiKWT, ^lOOppmfSJg, t ■$ £ Z. t Z> Z i ^Iffi $ *t 

[0 0 2 1 ] 

_his^: (3) (4) o#>jx-f*ii, m&r~i>m&!®}tLxi>tiim-rzz.t&x~ 
M«^^*''Ji-f^y v 3-^* «t (4) -e^$*is 

[0 0 2 2] 

isJK yij 3->offiij|i^**'j^-x;w^14$tLr</>^,^^<7)v'; x? - > tit^r. 

<Dm&. ffl x. If V > ii - jJ?* - h , T'nt'l/y*- - h , * - h 

, yxf;^-^-K ff ^ L < lixf 1/ - - F h t^b^Tf ffl t ^ : ^ ^ ? 

[0 0 2 3] 

ttz, $*"'Jx-t^y | j3->l±2 5t:(:^lt^ti^l-2 0mm 2 /s, 
< it 2 - 1 5 mm 2 / s . <fc «9 jf i L < it 4 ~ 1 0 2-1 5 mm 2 / s -e&£ 0 fAJ^^f&v^ 

[0 0 2 4] 
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y.r> *§£wznmnz± n^wmKtm-r^i)^ *§&wn&T<Dmm^ x ^m^z 
mmm i ] 

[0 0 2 5] 

Vi/S iH=l/l. 

TfE^: (5) t^$n^ij|0* ,| jx-f^2 1 8g (l^E;i/) m.it&&M<vo. 
5 o/ 0 (. ^ o. 5g^-77^=flcM'9^'9, M^v£f-C 7 OtCttL/Co 

[ft 5] 

CH 3 
I 

CH 2 =CCH 2 0 (C 2 H 4 0) 3 CH 3 (5) 

TfK (6) t-S$ft^^>^^f;l/yyn4rt> (bp. 8 5t) 178g (1. 2^6 
flO 7 0tt3 OftfrtfxmT LfZo Z<D%f, 77X3|*lOfii(i9 ODItllL 
tz 0 ?l#ic# 1 1 0°C3:-CML-C. 1 1 0°CT-3B#r H m^$-^/io 
[ft 6] 

CH3 CH3 

I I 

CHj-Si-O-Si-H (6) 

I I 

CH 3 CH 3 

[0 0 2 6] 

nhtitzKfcWLZ, mm (#1 OmmHgflgg) MtglzttL, TfE:£ (7) ^mZtiZ># 
ijx-rji/yij ^ — > A £ 3 4 0 g #£ 0 
[ft 7] 

CH 3 CH 3 CH 3 
I I I 

CH,- S i— O— S i-CH 2 CHCHoO (CH 4 0) 3 CH 3 (7) 
I I 

CH 3 CH 3 

mmm 2 ] 

[0 0 2 7] 

Vi/S iH=l/0. 9 4 -e^S^^f o/Co 

^^Ji-e^fflLT^ohiBji:^: (5) xm^fi^m^^ 1 ) i-f;i^2 1 8 g (h^ 

) i:. JsftS^OO. 5 % h A^j. 0 . 5g^77^ni;I^^ li^lt-C 

7 0°C^ML£ o 

TIE^ (8) ~?mZtiZ>7- h y * f-fc 3 J yO^> (bp. 7 1 °C) 63g (0. 47 
7 0t:f30^ttiTL?to :<OP|, 77^n|*IOiajS(±9 5tit±# 

Lfc„ i i o*ci-can&Lt\ i i or-e3i$ra&ii>$*fco 

[ft 8] 

C H 3 CH 3 

i i 

H— S i — O— S i — H (8) 

I I 

CH 3 CH 3 

[0 0 2 8] 

» fcflfcRJSffi ft U TIE^ (9) "C«£ sj? 0 i- x ^ > 0 a - > B 
£260 git. 
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CII 3 CH 3 CH 3 CH 3 

I I I I 

CH, (OC,H 4 ) 3 OCH,CHCH,S i - O-S i CH,CHCH,0 (C,H 4 0) 3 CH 3 

~ I I 

C H 3 C H g 

(9) 

[mm 3 ] 

[0 0 2 9] 

Vi/SiH=l/l. 2t?R(&«:ffofco 
TIB^: (10) ^?nS«j|WJx-f^2 6 2 g (l^V) M6^K<D0 

. 5 % h ;i/ -x- y : m : & 0. 5 g * 7 9 ^ 3 19 flx *) . M^»4»-e 7 0 °c k jn* l 
Kb 1 0 ] 

CH 3 

I 

CH 2 =CCH 2 0 (C 2 H 4 0) 4 CH 3 (10) 

1 -Cttffl Lfc Ohlsj D5£ (6) T*^?tLl.^>^^f;i/yyn+t> (bp. 8 
5*C) 178g (1. 2^) 4:, 7 OtT-3 O^tTSSTL^o 77^3^ 
oi&Sli9 0tit±#Lfco lOtitMLt, 1 1 0t-C3I^KS)o$ 

[0 0 3 0] 

C £ 3 7 0 g#7t 0 

Kb l l ] 

CH 3 CH 3 CH 3 

I I I 

CH 3 — S i— O— S i-CHoCHCHoO (C 2 H 4 0) 4 CH 3 (1 l) 

I I 

C H 3 C H 3 

immm4] 

[0 0 3 1 ] 

Vi/S iH=l/0. 8-CRJ&*firofc 0 

TIE^: ( 1 2) t:^$tL^ffiit<7)*°V i-T-ZU (b p . 2 0 5 °C) 174g (lt^) 
fc^fbS^fcOO. 5% Mi^>i§ifc0. 5 g £ 7 5* a Kfi 15 UK*) , SHR&iifc* T 7 0 

Kb 1 2 ] 

ch 3 
I 

CH 2 =CCH 2 0 (C 2 H 4 0) 2 CH 3 (12) 

m&m2X*1&m Ltz^tmZ^ (8) tf$fiSfh7^f^yyn^t> (bp. 7 
1°C) 54 g (0. 4 0*M 7 0t:t\ 3 0WriTL/; o £<*>B#, 77^^ 

rtoi&JKtf i o oti-e±#L^o ?I#M# 1 1 ontML, 1 1 o 3 B#p«UR)S 

[0 0 3 2] 

ftfeftfcKJfcftfcafcffiiKafcftU Tlfi^: (13) t«$^*'Jx-7;i/y')3-> 
D£ 1 8 0 g»fc„ 
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[f t 1 3 ] 

CH 3 CH 3 
I I 

CH 3 (OC.HJ ,OCH 2 CHCH 2 S i-O 

I 

CH 3 

5 ] 

[0 0 3 3 ] 

Vi/SiH=l/0. 8 T'MJS&ffofco 

TfB^ (1 4) ^$ft&fl|&0#'ji---r>Mb p. 2 0 0°C) 160g 
tifi-ftS^O. 5% Mi^>i#fl£0. 5 g £ 7 7* 3 «9 ^ , SHRjuaEtfC 7 0 t 

CH2-CHCH2O (C2H4O) 2CH3 (14) 

mi&m2-cmmLt2<Dt\s\c$: (s) t^?wf h7^f^y->o^> (bp. 7 

It) 54 g (0. 4 0tiv) 7 0tT\ 3 O^tttlTL^o ^<Ofl#, 1 

ooti-e±#Lt, i i otK*MU i i o°c-c-3B#r^M^^v^ ri£ 

[0 0 3 4] 

H?)tifcR)£iS^«EI^(:#L, TlEJt (15) tiH4#'Jx-f^'j3-> 
E^l 6 0 g#^ 0 
[it 1 4 ] 

CH 3 C H 3 

i i 

CH 3 (OCoH 4 ) .OCHoCHoCHo S i — O -S i CHoCHoCHoO (CH 4 0) ,CH 3 

I I 
CH 3 CH 3 

(15) 

[ 0 0 3 5 ] 

[#WJ 1 ] 

Vi/S iH=l/0. 9 4-CRj££-££f£. ^'Jx-f^^O. 1 ^/HUMm 

Tie^: (16) -e^s-^^ttjiio^'j o 4 g (i^;io fcjfiflsfi&Blo. 5 
% h o. 5 g*7y x?i<zmnmt) . a*$cst4»-e 7 0 °C Kfln& L/co 

CH 2 = CHCH 2 0 (C2H4O) 4CH3 (16) 
HWJ2-^l£ffiL7t<7>i|HjD:£ (8) tf§^th7^f^yyo + t> (bp. 7 
1 °C) 63 g (0. 4 7^) 4-, 7 0°CT\ 3 0 ^/HtTrpgT Lfco ^OB#, 77^3 
l*)<7>SJt(i9 5°CiTr±#L£o 1 1 0 V t T-JlDfft LT, 1 1 0 3 B#ng-e^ 

±ie^'J i-x^4 i 9 g ii](jnLT, ^ibtci i or-esBtF^RiS^ff oTt 

o 

[0 0 3 6] 

&btitzKBWL£mE.M s glzitL, Tttt (17) fr* ** 'J v V a - > 

E 4 2 6 0 g#7to 
Hfc 1 5 ] 

CH 3 CH 3 
I I 

CH 3 (OC,H 4 ) ,OCH.CH,CHoS i-O-S iCH 2 CH,CH,0 (C 2 H 4 0) 4 CH 3 

I I 
CH 3 CH 3 

(17) 



CH 3 CH 3 
I I 

— S i CH 2 CHCH 2 0 (C 2 H 4 0) 2 CH 3 
CH 3 

(1 3) 
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[ 0 0 3 7 ] 

am.m i ] 

Vi/SiH=l/l. 2-eS(D«rffofc 0 

%Mm i TMSffl L7t^>-^>^-^y ->o+t>i:^T, Tie^ (i s) 

7'^f)H , JyDJfty (bp. 1 4 1 °C) £ 2 6 6 g ( 1 . 2 ^) L fcJiWi 
HJfeffll 1 LTTIB^: (19) # V x - f A/-> <J n - > G S: 4 2 0 gH 

/to 

Ub l 6 ] 

CH 3 H CH 3 

I I I 

CH 3 — S i — O-S i — O-S i— CH 3 (18) 

I I I 

CH 3 CH 3 CH 3 



[0 0 3 8] 
[Itl7] 



CH 3 
I 

CH.,CHCH 2 0 (C 2 H 4 0) 3 CH 3 



CH 3 
I 



CH, 



CH,-S i — O — S i — O— S i-CH, 



(1 9) 



I 

CH. 



CH 



CH- 



[0 0 3 9 ] 

[Jfctt« 2 ] 

Vi/SiH=l/l. 2X~Kfc*ftotz 0 

WJ 3 (O^ > ^ ^ f Jiy y n + f > (;f it, Jt$c#!l 1 X'iUm Ltz<D t |WJ (1 8 
) -e^tL^^^ MJyoH> (bp. 14 It) £ 2 6 6 g ( 1 . 2^) 
ttffiLfcJSl*M±!lifc0!3 fcRttUL-CTIBS: (2 0) "C*$ *i£ *° 'J 7^ v 'J n - > 
H £ 4 5 0 gf#fc 0 
[ftl8] 

CH 3 
I 

CHoCHCHoO (C 2 H 4 0) 4 CH 3 



CH, 



CH 



CH,- S i— O — S i— O— S i-CH. 



(2 0) 



CH 



CH. 



CH 
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